The susceptibility of turbot aquareovirus to five chemical agents was examined. Treatment with 5 mg of malachite green per liter or 500 mg of iodine per liter resulted in a 90% reduction in virus titer within 1 h. Complete inactivation within 5 min was obtained with 2% formalin, 42.5% isopropanol, or 15 mg of free available chlorine per liter. Lower concentrations of chlorine were ineffective.
Strains of the genus Aquareovirus, which belongs to the family Reoviridae, have been detected in a large number of fish and shellfish (7) . The increasing number of members of this group isolated from poikilothermic animals emphasizes the necessity to understand their epidemiology and ways of transmission. Nonpersistent disease control agents are needed in several phases of intensive fish culture (3, 15) . The control of viral infections requires the use of chemical disinfectants to destroy the infective agent in hatcheries, tanks, ponds, effluent water, or equipment. In the present study, the susceptibility of turbot aquareovirus (TRV) to five commercially available disinfectants was examined.
TRV, isolated from turbot (10) , was used in all of the assays. Virus production was carried out on monolayers of the Chinook salmon embryo cell line CHSE-214 (6) . The cells were cultured in Eagle's minimal essential medium (Gibco) supplemented with 5% fetal bovine serum (Gibco), 100 IU of penicillin per ml, and 100 pLg of streptomycin per ml. Cell monolayers were inoculated with the virus at a multiplicity of infection of 0.1. When cytopathic effect was extensive, the cells were scraped off and the suspension was frozen and thawed three times. The suspensions were clarified by low-speed centrifugation (2,000 x g for 10 min at 4°C) and stored at -80°C until use.
The following commercially available disinfectants were used to test their ability to inactivate TRV: malachite green (2, 5, and 10 mg/liter); 4 bation period, the chemical agents were neutralized by the addition of an equal volume of specific neutralizing solutions. The neutralizing mixture for 4 and 0.05% formalin consisted of 4% and 0.04% Na2S205 in PBS, respectively. For neutralization of chlorine and iodine, 2 mM (5) and 8 mM concentrations of sodium thiosulfate, respectively, were used. The isopropanol was neutralized with distilled water. In parallel, inactivation of TRV by exposure to different pH values (3, 5, 7, 9 , and 11) was evaluated. Briefly, Eagle's minimal essential medium adjusted to pH 3, 5, 7, 9, and 11 was mixed (1:1) with the viral suspension, and the mixture was incubated for 4 h at 15°C. At different times, samples were collected, and the virus titers were determined. All viral infectivity assays were carried out as triplicate microtitrations in 96-well culture plates as previously described (14) . Results were recorded after 14 days of incubation at 15°C, and 50% infectivity endpoints were calculated by the method of Reed and Muench (12) . Disinfec The effect of chlorine on the survival of TRV in cell culture fluids is shown in Fig. 1 . The virus appeared to be completely inactivated following exposure to 15 mg of free available chlorine per liter for 5 min. No more than a marginal loss (no more than 99%, or 2 log units) in infectivity was observed when concentrations of 10 mg or less per liter were tested. The residual chlorine found in the suspensions at the conclusion of the incubation period (1 h) was measured. The following concentrations of available free chlorine were found: 0.05, 0.17, 2.15, and 2.9 mg/liter, from the lowest to the highest initial chlorine concentration. It could be thought that the inactivation of TRV by chlorine at the highest concentration was due to the low stability of the virus at the high pH values of the solutions used. However, as shown in Table 2 , TRV was very stable at all pH values tested during the experiment. Previous studies of the effectiveness of chlorine treatment showed variable degrees of susceptibility to this agent depending on the virus assayed (1, 8, 15 (8) .
No significant inactivation of virus was observed with any of The effectivity of isopropanol as a disinfectant was also studied. In this experiment, TRV was completely inactivated following treatment with 42.5% isopropanol for 15 min at 15°C.
Our results clearly indicate that although chlorine and iodine are recognized as potent virucidal agents, with a wide range of applications in fishery management (4), they are not effective at inactivating TRV. In addition, chlorine does not appear to be a suitable disinfectant for the treatment of surface waters because of the production of trihalomethanes (13) .
